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(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformly apply battery internal pressure 
induced by sudden heating by an internal short circuit to the inside of a 
battery, and to more reliably actuate a safety valve by communicating 
upper end surface side and lower end surface side spaces of an 
electrode body by a hollow electrode body core, and arranging at least a 
single pressure relief part on an end part peripheral surface of the 
electrode body core. 

SOLUTION: An electrode body 2 by winding a positive electrode plate 3 
and a negative electrode plate 4 round a stainless steel core 30 through 
a separator 5 is inserted into a battery case I, and a battery lid 1 1 having 
positive/ negative electrode terminals 31 and 32 is welded to the battery 
case 1, and an electrolyte is filled/sealed in a vacuum. A safety valve 40 
is arranged on a bottom surface of the battery case 1. Circular through 
holes communicated with an inside surface of the core 30, that is, 
pressure relief parts 20 are oppositely formed by two pieces on an end 
part peripheral surface positioned on the battery lid 1 1 side of the 
electrode body 2 of the core 30. Therefore, the safety valve 40 can be 
reliably actuated without straining the battery lid 1 1 and the battery cafe 
1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the nonaqueous electrolyte rechargeable battery with which a cell container comes to contain the 
woimd electrode object The 1st space surrounded by the cell lid or/and the cell container, and the electrode object 
up end face. The 2nd space surrounded by the cell lid or/and the cell container, and the electrode object lower end 
face. The relief valve prepared in the cell lid or/and cell container facing the 2nd space. The positive-electrode 
terminal and negative-electrode terminal which were prepared in the cell lid or/and cell container facing the 1st 
space in which said relief valve is not prepared, The nonaqueous electrolyte rechargeable battery which is equipped 
with a free passage means to open said the 1st space and 2nd space for free passage, and said free passage means is 
a hollow-like electrode object winding core, and is characterized by coming to prepare at least one pressure roll off 
in the edge peripheral surface. 

[Claim 2] In the nonaqueous electrolyte rechargeable battery with which a cell container comes to contain the 
wound electrode object The space surroimded by the cell lid or/and the cell container, and the electrode object up 
end face, and the positive-electrode terminal and negative-electrode terminal prepared in the cell lid or/and cell 
container facing said space. The relief valve prepared in the cell lid or/and cell container which counter an electrode 
object lower end face, The nonaqueous electrolyte rechargeable battery which is equipped with the free passage 
means made to open for free passage to said relief valve inside from said space, and said free passage means is a 
hollow-like electrode object winding core, and is characterized by coming to prepare at least one pressure roll off in 
the edge peripheral surface. 
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Drawing selection Representative drawing ^ 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to improvement in safety about a nonaqueous electrolyte 

rechargeable battery. 

[0002] 

[Description of the Prior Art] The cell of a high energy consistency is strongly called for from the commercial 
scene with development of electronic equipment in recent years, and the rechargeable battery with the high energy 
density of a nickel hydoride battery, a lithium ion battery, etc. has been put in practical use. Moreover, from the 
environmental problem by the exhaust gas of an automobile etc., development of an electric vehicle is performed 
briskly, and development of the high energy consistency large-sized rechargeable battery for electric vehicles is 
also firrthered collectively in each company. Since the volume of the cell case which can reduce the cost per 
capacity and is occupied on the whole cell rather than the case where the cell of two or more small capacity is 
connected to juxtaposition, and the ratio of weight can be made small when the cell of a piece is used as large 
capacity, the cell of a high energy consistency can be offered more. Therefore, the nonaqueous electrolyte 
rechargeable battery has the description of excelling in a high energy consistency, and is still more suitable for the 
power source both for a motor car etc. from power sources for electronic equipment, such as a cellular phone. 
[0003] In such a nonaqueous electrolyte rechargeable battery, since the cvirrent which flows in an internal short 
circuit part becomes large in proportion to an electrode surface product when safety tests, such as a pegging test and 
a collapse trial, are performed in the state of charge, by the large, large-sized high energy consistency cell of 
especially an electrode surface product, a very big current flows in the short circuit part in a cell, and rapid 
generation of heat arises. And the electrolytic solution evaporated, and the intemal pressure of a cell may have risen 
quickly and may have resulted in breakage of a cell. Generally, in a large-sized nonaqueous electrolyte rechargeable 
battery, it is produced as follows. That is, a binder is mixed, respectively into above-mentioned positive active 
material and an above-mentioned negative-electrode ingredient, and it is made the shape of a paste, and applies and 
dries to a metallic foil, respectively. And it rolls out and cuts into a predetermined dimension. Next, the stop of the 
outermost periphery of winding and its electrode object is spirally rolled and carried out on a tape through 
separators, such as a separator. This electrode object is contained in a cylinder-like cell case, and cylinder both ends 
are sealed with a cell lid. At this time, a positive-electrode terminal is prepared in one side of a cell lid, the 
negative-electrode terminal is prepared in another side, and that lead is connected to each terminal for two or more 
cxrrrent collection leads connected to the electrode before seal in the bundle. Therefore, since occupancy space of a 
lead the terminal which connects a lead, and own is needed between a cell lid inside and an electrode end face, the 
aforementioned occupancy space will exist in the both ends of a cell, respectively. 
[0004] 

[Object of the Invention is carried out.] In the nonaqueous electrolyte rechargeable battery which has such structure, 
when the unexpected emergency situation happens as mentioned above, in order to prevent breakage of a cell, it is 
necessary to prepare a relief valve in the cell lid of cell both ends. However, there is a problem that sufficient 
opening area cannot be taken since there is a terminal in the cell lid which prepares a relief valve even if it prepares 
a relief valve, and in order to ask for safety more, the problem that two or more relief valves must be prepared is 
also produced. 

[0005] In addition to it, it is necessary also to the device facing a relief valve to take the measures at the time of 
relief valve actuation. However, there is also a problem of being hard to take sufficient measures from the 
constraint by the side of a device. 
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[0006] Then, it is made in order that this invention may solve the above-mentioned trouble. Even when the 
unexpected emergency situation arises, while being able to apply to homogeneity the internal pressure of a cell 
attracted by rapid generation of heat by the internal short circuit inside a cell even in the large large-sized cell of an 
electrode surface product It aims at offering the nonaqueous electrolyte [ which can operate actuation of a rehef 
valve more certainly ] rechargeable battery which was cheap and was more excellent in safety. 
[0007] 

[Means for Solving the Problem] In the nonaqueous electrolyte rechargeable battery with which a cell container 
comes to contain the electrode object around which this invention was wound The 1st space surroimded by the cell 
lid or/and the cell container, and the electrode object up end face. The 2nd space surrounded by the cell lid or/and 
the cell container, and the electrode object lower end face. The relief valve prepared in the cell lid or/and cell 
container facing the 2nd space. The positive-electrode terminal and negative-electrode terminal which were 
prepared in the cell lid or/and cell container facing the 1st space in which said rehef valve is not prepared. It has a 
free passage means to open said the 1st space and 2nd space for free passage, and said free passage means is a 
hoUow-hke electrode object winding core, and it is characterized by coming to prepare at least one pressure roll off 
in the edge peripheral surface. 

[0008] In the nonaqueous electrolyte rechargeable battery with which a cell container comes to contain the 
electrode object around which the 2nd this invention was wound The space surroimded by the cell lid or/and the 
cell container, and the electrode object up end face, and the positive-electrode terminal and negative-electrode 
terminal prepared in the cell lid or/and cell container facing said space. The relief valve prepared in the cell lid 
or/and cell container which counter an electrode object lower end face. It has the free passage means made to open 
for free passage to said relief valve inside from said space, and said free passage means is a hollow-like electrode 
object winding core, and it is characterized by coming to prepare at least one pressure roll off in the edge peripheral 
surface. 

[0009] In addition, the edges of a hollow-like electrode object winding core may be the both ends of the winding 

core, and may be only one side. 

[0010] 

[Embodiment of the Invention] This invention is explained in fiiU detail based on the gestalt of suitable 1 operation 
below. 

[001 1] Drawin gs is the cross-section explanatory view of the diameter of 66mm, height of 250mm, and the 
nonaqueous electrolyte rechargeable battery that becomes this invention of design-capacity 50Ah. <BR> [0012] 
The positive-electrode plate 3 was produced as follows. That is, the polytetrafluoroethylene 8 weight section was 
mixed to both sides of aluminvun foil with a thickness of 20 microns as the cobalt acid lithixmi 85 weight section, 
the graphite 7 weight section which is an electric conduction agent, and a binder, and the n-methyl-2-pyrrolidone as 
a solvent was added suitably, and it was made the shape of a paste, and applied and dried. And it rolled out, and 
was made width of face of 185mm, and a dimension with a thickness of 0.25mm, a part of active material layer of 
the longitudinal direction edge of this plate was removed, and tsvo or more positive-electrode leads 7 made from 
aluminum were attached with the ultrasonic welding machine at fixed spacing. 

[0013] The negative-electrode plate 4 was manufactured as follows. That is, the polyvinyhdene fluoride 10 weight 
section was mixed to both sides of copper foil with a thickness of 18 microns as the artificial-graphite 90 weight 
section in which a dope and a dedope of a lithium are possible, and a binder, the n-methyl-2-pyrrolidone as a 
solvent was suitably added to them, and it was made them at the shape of a paste, and applied and dried. And it 
rolled out, and was made width of face of 200mm, and a dimension with a thickness of 0.2mm, and two or more 
negative-electrode leads 8 which remove a part of active material layer of the longitudinal direction edge of this 
plate, and consist of copper foil were attached with the ultrasonic welding machine. 

[0014] The electrode object 2 was manufactured as follows. That is, after drying the positive-electrode plate 3 and 
the negative-electrode plate 4 at 120 degrees C in a vacuum for 10 hours, the stop was spirally wound and carried 
out with winding and adhesive tape through the separator 5, and the electrode object 2 was produced. In addition, 
the separator 5 used the fine porosity film with a width of face [ of 210mm ], and a thickness of 45 microns made of 
polyethylene resin. 

[0015] At this time, two pieces are formed in the edge peripheral surface which consists of stainless steel as a 
winding core 30 of an electrode object and which is located in the up end-face side of the electrode object 2 of a 
hollow-like pipe, using the pipe of the shape of die length of 220nmi, and bore hollow of 12mm so that it may 
counter, the circle configuration through tube 20, i.e., the pressure roll off, of the diameter of 10mm which was 
open for free passage to the pipe inside. Here, although it is a circle configuration, it does not restrict to this and the 
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shape of the shape of the shape of elliptical and a square and U character and V character etc. is illustrated. 
[0016] The nonaqueous electrolyte rechargeable battery 1 was manufactured as follows. That is, the electrode 
object 2 was inserted into the cell case 10, the positive-electrode lead 7 and the negative-electrode lead 8 were 
attached in the terminals 31 and 32 of a cover plate 11 by welding in the bundle, respectively, and those terminals 
3 1 and 32 were attached in the cover plate 1 1 . And the cover plate 1 1 was welded to the cell container 1 0, it carried 
out vacuum pouring in and the electrolytic solution was sealed, (not shown [ pouring-in opening ]) At this time, the 
relief valve is prepared in the cell container base 12. Let this be the cell which becomes this invention. Although a 
cell container is a cylinder-like-object-with-base-like object here, a base cell Hd is welded to a barrel and it is good 
also as a cylinder-like-object-with-base-like object. 

[0017] In addition, a relief valve 40 is a thin fihn made from circle configuration stainless steel with a diameter [ of 
60mm ], and a thickness of 0.25mm, and the periphery is welded to a cover plate. 

[0018] In addition, what dissolved the 6 phosphorus-fluoride acid lithium in the electrolytic solution at a rate of one 
mol/1. into the mixed solvent of ethylene carbonate and diethyl carbonate was used. 

[0019] The stop of the [example 1 of comparison] positive electrode 3 and the negative electrode 4 was spirally 
rolled and carried out with winding and adhesive tape through the separator 5, and the cell as well as this invention 
cell was assembled. However, it is different from the edge peripheral surface of an electrode object winding core in 
that the pressure roll off 20 is not formed. Let this cell be an example cell of a comparison. 

[0020] The comparative study of the following safeties was performed using the cell of the well-known example of 
a comparison from the cell which becomes [experiment] this invention, and the former. After carrying out constant 
ciirrent constant-potential charge of these cells to 4.1V over 7 hours in a room temperature, the cell was stabbed 
with the needle of the diameter of 1mm, and was made to penetrate it. Consequently, emitting smoke was not seen 
while the relief valve operated promptly in the cell which becomes this invention. However, the configuration of 
the cell lid of the direction to which a relief valve is not attached in the well-known cell from the former, and a cell 
container continued, and the relief valve operated. Therefore, while the former shows exceUing the well-known 
example cell of a comparison in safety, the cell which becomes this invention is sufficient if the measures against a 
relief valve to a device are also taken only against the side to which the relief valve is attached. Moreover, since the 
installations of a terminal and a relief valve differ since it is prepared in the cell lid or/and cell container with which 
the forward negative-electrode terminal of a cell faces the same space while excelling in the space efficiency of a 
cell and, the opening area of a relief valve can be increased. In addition, the operating time of a relief valve was 
able to be further shortened by establishing a spiral slot in the hollow inside of a winding core 30. 
[0021] As a configuration of a nonaqueous electrolyte rechargeable battery, besides the combination of an above- 
mentioned positive electrode, a negative electrode and a spiral electrode object with a separator, and nonaqueous 
electrolyte, you may be the combination of a spiral electrode object with a positive electrode, a negative electrode, 
and an organic solid electrolyte, and nonaqueous electrolyte, and it is not especially limited in this invention 
[0022] 

[Effect of the Invention] As stated above, the nonaqueous electrolyte rechargeable battery which becomes this 
invention can make actuation of a relief valve more reHable even in the large large-sized cell of an electrode surface 
product while being able to apply inside a cell the internal pressure of the cell attracted by rapid generation of heat 
by the internal short circuit to homogeneity, even when the imexpected emergency situation arises. In addition, it 
excels in space efficiency and, moreover, a cheap high capacity nonaqueous electrolyte rechargeable battery can be 
offered. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

{Drawing 1] It is the cross section of the cylindrical shape nonaqueous electrolyte rechargeable battery conceming 
one example which becomes this invention. 
[Description of Notations] 

1 Cylindrical Shape Nonaqueous Electrolyte Rechargeable Battery 

2 Electrode Object 

3 Positive-Electrode Plate 

4 Negative-Electrode Plate 

5 Separator 

7 Positive-Electrode Lead 

8 Negative-Electrode Lead 

10 Cell Container 

11 Cell Lid 

20 Pressure Roll Off 

30 Winding Core 

3 1 Positive-Electrode Terminal 

32 Negative-Electrode Terminal 

40 ReUef Valve — 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 
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